The von Hippel Lindau tumour suppressor gene is a novel target of E2F4-mediated transcriptional repression in preeclampsia.
The von Hippel Lindau tumour suppressor (VHL) protein is essential for proper placental development and is downregulated in preeclampsia (PE), a devastating disorder of pregnancy typified by chronic hypoxia. To date, knowledge on VHL genetic and epigenetic regulation is restricted to inactivating mutations and loss-of-heterozygosity in renal cell carcinomas. Herein, we sought to examine whether VHL DNA is subject to differential methylation, and if so, whether it is altered in early-onset PE (E-PE). Sodium bisulfite modification and methylation-specific PCR analysis revealed that VHL is subject to extensive methylation in a CpG-rich region within its promoter in the human placenta. Notably, we detected significant differences in methylation in E-PE placentae relative to normotensive age-matched controls at key transcription factor binding sites, including that of the transcriptional repressor E2F4. Treatment of JEG3 cells with 5-Aza-2'-deoxycytidine, revealed that loss of DNA methylation promoted VHL transcription by attenuating VHL association with E2F4. RNAi knockdown of E2F4 in vitro confirmed its function on VHL repression. Exposure of JEG3 cells to transforming growth factor beta (TGFβ) downregulated VHL mRNA. In line with elevated levels of TGFβ3 in E-PE, chromatin immunoprecipitation assays revealed that E2F4-VHL association was enhanced upon TGFβ3 treatment, indicative of VHL transcriptional inhibition. In line with decreased VHL expression in E-PE, augmented E2F4-VHL association was also observed in E-PE placental tissue relative to controls. In conclusion, we demonstrate for the first time that hypomethylation of VHL DNA at a key transcription factor binding site has significant consequences for its transcriptional repression in early-onset preeclampsia.